Adiponectin receptor 1 enhances fatty acid metabolism and cell survival in palmitate-treated HepG2 cells through the PI3 K/AKT pathway.
Hepatic lipid overloading induces lipotoxicity which can cause hepatocyte damage, fibrosis, and eventually progress to cirrhosis, which is associated with nonalcoholic fatty liver disease. Adiponectin receptors play important roles in regulating lipid metabolism. In this study, we used a lentivirus system to overexpress the adiponectin receptor 1 (AdipoR1) in HepG2 cells to define the role of adiponectin and its receptor 1 in the development of fatty liver syndrome. Exposure of human hepatocytes, HepG2 cells, to palmitate (0.2 or 0.4 mM) for 16 h resulted in elevated apoptosis, whereas AdipoR1 decreased the palmitate-induced apoptosis. Transgene AdipoR1 increased the expression of FATP2, acyl-coA oxidase, and carnitine palmitoyltransferase I in palmitate-treated HepG2 cells. The transcript level of acetyl-CoA carboxylase and fatty acid synthase was upregulated by palmitate treatment, while AdipoR1 reversed the effect induced by palmitate. AdipoR1 increased the gene expression of cytochrome C oxidase, peroxisome proliferator-activated receptor α, and decreased the gene expression of PGC1α and AMPKα in HepG2 cells under palmitate treatment. Palmitate suppressed ATP production, while transgene AdipoR1 reversed the decreased ATP production by palmitate. Transgene AdipoR1 enhanced AKT phosphorylation in HepG2 cells both with and without palmitate treatment. When PI3 kinase inhibitor was applied, the protective effect of AdipoR1 was absent, such that palmitate again decreased ATP production while also reducing cell viability. AdipoR1 enhances fatty acid metabolism and cell viability in palmitate-treated HepG2 cells partially by activating AKT signaling. Therefore, AdipoR1 has therapeutic potential in the treatment of nonalcoholic fatty liver disease.